Mitotic progression in stamen hair cells of Tradescantia is accelerated by treatment with ruthenium red and Bay K-8644.
The normally predictable duration of metaphase in stamen hair cells from the spiderwort, Tradescantia virginiana, is shortened significantly by treatment during prometaphase with either ruthenium red or Bay K-8644. Ruthenium red is an inhibitor of Ca2+ translocation and Bay K-8644 is a Ca2+-channel agonist. Their action on mitotic progression appears to involve a rise in the cytosolic Ca2+ level that in turn has a pronounced effect on the duration of metaphase. The timing of addition of ruthenium red for accelerated progression through metaphase is less critical than that for Bay K-8644 which will promote metaphase progression only if added 0 to 12 min after nuclear envelope breakdown. In contrast, ruthenium red can be added at any time from approximately 10 min prior to nuclear envelope breakdown up to 25 min afterward. A reduction of extracellular Ca2+ is sufficient by itself to prolong the duration of metaphase in stamen hair cells, but the duration of metaphase by ruthenium red or Bay K-8644 is significantly shortened in identical solutions with Ca2+ buffered at levels greater than 1 microM. Metaphase progression rates with either agent are independent of changes in extracellular Mg2+ levels. Correlated with the precocious entry into anaphase was rapid formation of the spindle and a marked reduction in spindle rotation during metaphase. Interestingly, we observed a modest increase in the rate of anaphase chromosome separation, but the appearance of cell plate vesicles at the site of incipient cell plate formation occurred normally approximately 19 min after anaphase onset. Similarly, the initial appearance of cell plate vesicles in Bay K-8644 was normal, approximately 19 min after the onset of anaphase. These results further implicate shifts in cytosolic Ca2+ in the regulation of mitotic events.